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Management efforts directed at invasive species are typically reactive, occurring after a species has become established in an area. This scenario results in
management that perpetually lags behind the most recent invasion and makes eradication or control much more difficult, if not impossible. Anticipatory efforts
are critical to effective non-native invasive species (NIS) management, and there is a clear need for tools that the Agency and its stakeholders can use to
anticipate species invasions and focus prevention and management strategies. To meet these needs, ORD has directed its NIS research towards three areas:

Prevention
NIS management efforts are most effective at the early stages of the invasion process, before a species has an
opportunity to become established or spread. Preventing the transport and introduction of NIS is a critical
management strategy.

Key efforts:

»>DNA-based ballast water
screening methods

Products: - -
i ) Impacts & Future Directions:
>Invasion genetics of a
saltmarsh grass (Sloop et al.
2005. Conservation Genetics;
Blum et al. 2004. Molecular
Ecology Notes)

»DNA-based ballast water screening will be able to inform compliance monitoring and
NIS management strategies.

»Performance verification of
ballast water treatment
technologies

»Molecular techniques to characterize species assemblages regularly transported in
ballast water.

»Technology verification
partnerships with U.S. Coast
Guard, Singapore Institute of
Environmental Science and
Engineering

»Screening techniques to determine frequency of introduction and population size of
incoming cohorts of NIS.

»Verification of this technology will be an important consideration when discussing
international ballast water standards.

Predictive

Modeling: Impacts & Future Directions:

Forecasting and Monitoring LI

Predicting the identity of future invasive species and
determining geographic areas of actual or potential invasion

Algorithm for
Rule-set
Prediction

are key elements of proactive NIS management. (GARP)

(ORD/KU/USGS)

»>Customers using remote
sensing information and
applications include The Great
Lakes Commission,
International Joint
Commission, State of the

Lakes Ecosystem Conference,
US Army Corps of Engineers
(Detroit District).

»>Since 2002, >20 journal
articles have been published
based on the Genetic
Algorithm for Rule-set
Prediction (GARP), an NCEA-
supported software
application for predicting
species occurrence that is
predominantly used for NIS.

Key efforts: Products:

»>Remote sensing of invasive plants
(ORD/Eastern Michigan University)

Schematic
representation of the
GARP modeling process

»>Remote sensing of plants in freshwater coastal
wetlands (Lopez et al. 2004. Remote Sensing and

»>Predicting future invasive species IS SRRy ASSEREED)

(ORD/Kansas University/USGS)

>Great Lakes Invasive Species Research
Initiative

>Predicting geographic distributions of NIS
(Peterson et al. 2003. Weed Science; Vector Borne
and Zoonotic Diseases; Kluza & McNyset. 2005.
Aquatic Invaders)

»>Predicting the Identity, Spread, and Impact of
Future NIS in the Great Lakes (Grant to D. Lodge,
University of Notre Dame)

>NCER-sponsored research
will contribute to
improvement of monitoring
and research strategies and
Longitude provide tools for identifying
future NIS.
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Conceptual model of invasion risk from eastern
redcedar. Field studies of soil characteristics and plant
diversity have provided insights towards the
isms of invasion and ct istics of

vulnerable ecosystems.

(ORD/USGS/Oklahoma State University)
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